Background: Many physicians hesitate to discuss do-not-resuscitate (DNR) orders with patients or family members in critical situations. In the intensive care unit (ICU), delayed DNR decisions could cause unintentional cardiopulmonary resuscitation, patient distress, and substantial cost. We investigated whether the timing of DNR designation affects patient outcome in the medical ICU. Methods: We enrolled retrospective patients with written DNR orders in a medical ICU (13 bed) from June 1, 2014 to May 31, 2015. The patients were divided into two groups: early DNR patients for whom DNR orders were implemented within 48 h of ICU admission, and late DNR patients for whom DNR orders were implemented more than 48 h after ICU admission. Results: Herein, 354 patients were admitted to the medical ICU and among them, 80 (22.6%) patients had requested DNR orders. Of these patients, 37 (46.3%) had designated DNR orders within 48 hours of ICU admission and 43 (53.7%) patients had designated DNR orders more than 48 hours after ICU admission. Compared with early DNR patients, late DNR patients tended to withhold or withdraw life-sustaining management (18.9% vs. 37.2%, p = 0.072). DNR consent forms were signed by family members instead of the patients. Septic shock was the most common cause of medical ICU admission in both the early and late DNR patients (54.1% vs. 37.2%, p = 0.131). There was no difference in in-hospital mortality (83.8% vs. 81.4%, p = 0.779). Late DNR patients had longer ICU stays than early DNR patients (7.4 ± 8.1 vs. 19.7 ± 19.2, p < 0.001). Conclusions: Clinical outcomes are not influenced by the time of DNR designation in the medical ICU. The late DNR group is associated with a longer length of ICU stay and a tendency of withholding or withdrawing life-sustaining treatment. However, further studies are needed to clarify the guideline for end-of-life care in critically ill patients.
Introduction
As critical care medicine advances, concerns about the ethics of resuscitating terminally ill patients has also increased.
[1] When death is imminent, cardiopulmonary resuscitation or critical care interventions to maintain a patient's organ function can be regarded as futile by physicians or family members. However, end-of-life (EOL) care practices are complex and are influenced by multiple factors, including the physicians' personal attitudes, family decisions, economic status, hospital policy, societal culture, and legislation. [2, 3] For these reasons, the decision for do-not-resuscitate (DNR) orders and the withholding or withdrawal of life-sustaining management remains both a challenge and an important issue in intensive care units (ICUs) .
cc This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/ licenses/by-nc/4.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited. It has been demonstrated that futile care in the ICU is associated with delays in appropriate management of other patients requiring critical care [4] and is related to substantial costs in the health care system. [5] Futile critical care also causes moral distress among nurses and could cause an ethical conflict between the ICU physicians and patient families. [6] Although EOL decisions in the ICU are important, a number of physicians hesitate to talk with families about DNR orders when the patient's condition is acutely deteriorating. Specifically, ICU physicians in Asia tend to allow life-sustaining treatments at the EOL more frequently than physicians in Western countries. [2, 7, 8] Many Asian physicians also decide to withhold life-sustaining treatments rather than withdraw therapy. [2, 7] There have been a few articles about the relationship between the time of DNR designation and mortalities. 
Materials and Methods

1) Study design and population
We performed a retrospective review of the medical records of patients who were admitted to a medical ICU with Informed consent was waived due to the retrospective nature of the study.
2) Data collection
The following data for the patients admitted to the medical ICU were retrieved from the electronic medical 
Results
Among a total of 354 patients admitted to a medical ICU, 80 (22.6%) patients with written DNR orders were enrolled. Two patients were excluded because they died within 24 hours. Finally, thirty-seven (46.3%) patients had DNR orders written within 48 hours of ICU admission, and 43 (53.7%) patients had DNR orders written more than 48 hours after ICU admission (Fig. 1) .
Comparison of baseline characteristics of the patients with DNR orders in the medical ICU are summarized in Table 1 . There were no significant differences between two groups with regard to age, gender, and comorbidi- Table 2 ).
There were no differences in in-hospital mortality (83.8% vs. 81.4%, p = 0.779), 3-month mortality (94.6% vs. 93.0%, p = 1.000), and 6-month mortality (94.6% vs. 95.3%, p = 1.000) between the two groups. The late DNR group stayed longer in the medical ICU than the early DNR patients (7.4 ± 8.1 vs. 19.7 ± 19.2, p < 0.001) ( Table 3 ).
Discussion
In this study, we identified that there was no difference in mortality between the early and late DNR groups.
On the other hand, the late DNR group had a higher rate of tracheostomy and a tendency of withholding or withdrawing life-sustaining treatment. It has been demonstrated that DNR orders written later during hospitalization are different from those written shortly after admission. [9, 11] The former is associated with a failure of full intensive care and a transition away from aggressive care, but the latter may be associated with a limit of critical care based on the pre-existing illness. [9, 11] Previously, a study showed that DNR orders written within 24 hours in septic shock patients are associated more strongly with increased in-hospital mortality than in patients without early DNR orders (65.3% vs. 37.5%).
[10] Another study showed that pneumonia patients with written DNR orders after 24 hours of hospitalization had higher in-hospital and 90-day mortalities than early DNR groups. [9] In our study, we divided enrolled patients into an early DNR group and a late DNR group based on 48 hours of ICU admission. Because patients who died in less than 24 hours were at high risk of death at admission, we excluded these patients regardless of DNR order. Sufficient time for the decision to forgo lifesustaining treatment should be given to the patients and families, so we used 48 hours as the cutoff. [12] As shown in our results, a major cause of medical ICU admission was septic shock, which requires full intensive care, especially in the initial phase. If a patient with septic shock no longer responds to initial resuscitation, poor outcomes are expected as a result of multiple organ system failure or severe neurologic injuries. Hence, the Surviving Sepsis Campaign emphasized the early recognition and early resuscitation. They also recommend that goals of care and prognosis should be discussed with patients and families.
[13] Therefore, we emphasize that timely discussion of treatment goals, including DNR decisions and advance directives after ICU admission, is necessary to promote communication and understanding between the ICU physicians and the patients' families.
[ [13] [14] [15] According to a recent report, 20% of ICU patients received futile or probably futile treatments, and as a result, delays in ICU admission from the emergency department or transfer from outside hospitals occurred. [4] The cost of futile critical care is also substantial. Hyunh et al. [5] reported that the cost of one day of treatment in the ICU that was perceived to be futile was more than $4,000. During the study period, total costs of futile critical care were 3.5% of total hospital costs. It is presumed that these are the major reasons for the high frequency of withholding or withdrawing life support in the late DNR group. The critical care is societal and with limited resources. Hence, the delivery of futile care may be harmful to other patients and may be a waste of societal resources. [16] Therefore, ICU physicians should be aware of which patients will benefit from high-intensity critical care.
In fact, EOL care practices (including DNR, withholding or withdrawing of life-sustaining treatments and advance directives) in the ICU are difficult to decide for a physician or family alone. There are several factors that influence EOL decision-making, e.g., age, comorbidity, functional status, socioeconomic status, religion, legisla- Therefore, a prospective cohort study involving all types of ICUs in multiple centers is necessary. 
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